Introduction
Natural selection has prepared us for a dangerous world. Whether a mouse, monkey, or human, an animal's capacity to survive the myriad of threats in the environment depends on a finely-tuned repertoire of defensive behaviors. Of course, it is not only essential for animals to rapidly detect and respond to imminent threats, but it is also critical that they learn to anticipate when and where threats are likely to occur. In the last century, neuroscientists have focused on an important form of learning that both humans and animals use to anticipate threats: Pavlovian fear conditioning [1] [2] [3] . In this form of learning, animals associate innocuous conditional stimuli (CSs) with aversive unconditional outcomes (USs), much in the way one might associate the trauma of a robbery with the parking lot in which it occurs. After as little as a single trial, animals will come to fear the CS and exhibit a constellation of conditional responses (CRs) including freezing and hypertension.
Although defensive responses are relatively invariant and drawn from an innate repertoire [4] , animals must also adapt to a changing environment -it is critical to be flexible in the face of fear. What was once a threat may no longer be so. For example, getting robbed in a parking lot does not necessarily mean that the lot will always be dangerous. A failure to adjust expectations accordingly can lead to costly disruptions of normal behavior. In a similar vein, if one is crossing the street and a car horn sounds, it might be one's first instinct to freeze, even though the most adaptive thing is to cross to the other side. The dominant reaction to a threatening cue can be suppressed in favor of a more effective behavioral strategy. In the face of changing environmental contingencies, it is highly adaptive for humans and animals to adjust their defensive reactions to reflect an updated reality.
Here, we review recent research that offers important insights into how the brain uses new information to guide adaptive responses to expected danger. In humans, failing to adaptively regulate fear is a core symptom of many anxiety-related, stress-related and trauma-related disorders. Thus, adaptive flexibility in the face of fear, as well as the brain substrates by which it is achieved, has a strong clinical significance.
Extinction and contextual control of defensive behavior
Aversive or traumatic experiences produce lifelong fear memories. But not all threats remain dangerous. Indeed, conditional fear responses can be dampened when stimuli that once predicted an aversive outcome no longer do so, a procedure (and form of learning) known as experimental extinction. Importantly, extinction is context-dependent: it is most robust at the time and in the place in which it is learned [5] (Figure 1, top) . The contextual control of extinguished fear exemplifies the flexible expression of defensive behavior. In contexts in which a CS has been 
